**What was known?**

Pulmonary involvement in systemic sclerosis is very well established and is better detected by high resolution computed tomography (HRCT) than conventional X-ray technique.

Introduction {#sec1-1}
============

Multisystem deposition of excessive collagen, a pathophysiological hallmark of systemic sclerosis (SS) is attributed to a poorly understood phenomenon of immune dysregulation involving fibroblasts and endothelial cells. With the advances in anti-hypertensive therapies and renal replacement therapies particularly renal transplantation, pulmonary involvement has taken-over as the leading cause of morbidity and mortality in SS patients.\[[@ref1]\] Two thirds of patients suffering from SS present with pulmonary disease with effort dyspnoea being the most usual respiratory symptom, many times associated with dry cough.\[[@ref2]\]

Until unraveling of molecular mechanisms for exuberant collagen deposition by fibroblasts will open up the disease for a therapeutic approach aimed at its basic pathophysiology, organ-system oriented therapeutics will continue to play a central role for curbing the morbidity and mortality associated with the disease. Pulmonary artery hypertension and interstitial lung disease (ILD) are the two main syndromes associated with SS.\[[@ref3]\] Efforts at identifying surrogate markers, clinical and/or radiological, for the two syndromes at a stage where institution of currently available medical therapy will limit or reverse the pulmonary involvement of the disease represent the forefront of the research.

Materials and Methods {#sec1-2}
=====================

Twenty five patients of SS were studied prospectively for a period of 3 years (2009-2011) in dermatology department of a state medical college. Evaluation included a complete clinical examination, skin tethering index (modified Rodnan Skin Score), spirometric pulmonary function tests, chest-X-rays postero-anterior views and HRCT of the chest. The HRCT was performed in helical equipment, sequential mode, with 1 mm thick slices at 10 mm intervals and reconstruction with hard filter, with pulmonary parenchyma and mediastinum windows, without contrast administration with the patient in a dorsal decubitus. The study review was carried out by a radiologist. Patients with other associated collagen vascular disorders such as rheumatoid arthritis, systemic lupus erythematosus and dermatomyositis/polymyositis were not included in the study.

Results {#sec1-3}
=======

Of the total 25 patients of the study, the group with abnormal HRCT chest (*n* = 20), 16 had clinical symptoms of respiratory involvement, only 7 had an abnormal chest X-ray and 15 had abnormal forced expiratory volume/forced vital capacity (FEV1/FVC) spirometric parameter. While the group with normal HRCT chest (*n* = 5), 1 had clinical symptoms of respiratory involvement and 4 had abnormal FEV1/FVC spirometric parameter. The differences in these parameters between the two groups were statistically significant (*P* \< 0.05). While the differences of the parameters like mean skin tethering index, Mean disease duration and Female/male sex ratio were statistically meaningless (*P* \> 0.05). Most common HRCT finding observed in the study was ground glass opacities (GGO) (9/20). Among those who had only GOO in HRCT only 44% (4/9) were symptomatic for respiratory involvement as compared to 100% (11/11) in the group who had HRCT findings other than or in addition to GGO.

[Table 1](#T1){ref-type="table"} Compare various parameters between those with abnormal HRCT and normal HRCT while [Table 2](#T2){ref-type="table"} displays study parameters in individual patients of the study.

###### 

Various study parameters as observed in individual patients of the study
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###### 

Comparison of parameters between those with abnormal and normal HRCT chest
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Discussion {#sec1-4}
==========

SS is a multisystem disease of excessive collagen deposition with fibroblast and the vascular endothelial cell at the crux of its patho-physiological mechanisms. Involvement of organs responsible for more critical functions such as the lungs and the kidney contribute to the mortality while other organs such as esophagus and skin are associated with the morbidity of this disease. Remarkable advances in antihypertensive drug therapy and renal transplantation has led to a decrease in renal associated mortality and pulmonary system related complications are now surfacing as the leading cause of death in SS. So, understandably, patterns of pulmonary involvement both clinical and radiological can surrogate the early pulmonary involvement.

Clinical symptoms, spirometric studies, bronchoalveolar lavage analysis and radiological (both X-ray and conventional and HRCT scan) studies have been used for assessing the pulmonary involvement in patients with SS. The objectivity of the modern medicine, subjectivity of the breathing maneuvers required for spirometry associated with a broad normal range of a particular parametric value instead of a normal absolute one and the lack of sensitivity of an X-ray sets aside such kind of procedures for pulmonary assessment in SS patients.

Most studies show that up to two thirds of patients suffering from SS present with pulmonary disease with effort dyspnoea being the most usual respiratory symptom, many times associated with dry cough.\[[@ref4]\] We found pulmonary involvement in 80% (20/25) of cases on HRCT as against 16% (4/25) on chest X-ray. Among patients with documentation of pulmonary involvement on HRCT, predominant patterns of involvement included ground-glass opacities (11 of total 20 abnormal scans) followed by reticular pattern and traction bronchiectasis (6 of total 20 abnormal scans) \[[Figure 1](#F1){ref-type="fig"}\]. Ground-glass appearance was the most common HRCT finding, observed in total 11 scans with it being an exclusive finding in 9 scans \[Figures [2](#F2){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. Of the 9 patients in whom an exclusive GGO was observed in HRCT scans near 50% lack clinical symptoms of pulmonary involvement. Against any other HRCT finding GGO is the only HRCT pattern which is as commonly found in clinically asymptomatic patients as it is found in symptomatic patients. This is in remarkable contrast to chest X-ray which was normal in all asymptomatic patients. Practically such observations would mean that presence of effort dyspnoea and/or dry cough in patients with SS reflects overt pulmonary fibrosis and that HRCT evaluation of the chest should document such findings in almost all such cases. Such results are in concurrence with what has been documented in the literature. In the long run, GGO on HRCT usually progress to overt fibrosis. Furthermore, the finding of ground glass appearance of pulmonary parenchyma on HRCT in a few patients who had no pulmonary symptoms and its presence in significant number of those patients who had HRCT evidence of frank fibrosis 18% (2/11) might hint at it representing a harbinger of pulmonary fibrosis. This inference has also been suggested by various authors.\[[@ref5]\] In view of above finding the authors believe that GGO in HRCT of SS patients can be used as a radiological marker of impending ILD.
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In the group with less than 5 years of disease duration the discordance between chest skiagram and HRCT was observed in 9 out of total 15 (60%) of the group while in the group of more than 5 yrs disease duration such discordance was observed in 3 out of total 10 (30%) patients. Though the difference in discordance seems to decrease with disease duration but the figures in our study were not statistically significant (\<0.06) for such kind of conclusion in this study of relatively smaller sample size. And the authors believe that a study with larger sample size is necessary for establishing the trend of the discordance with disease duration.

In the group with mean skin tethering index of ≤10 the discordance between chest skiagram and HRCT was observed in 8/15 (53%) patients while in the group with skin tethering index of \>10 such discordance was observed 5/10 (50%) of the patients. Keeping in view with these figures the authors conclude that the discordance of chest X-ray and HRCT does not correlate with disease severity in the study. Because we lack the data of sequential follow up of the patients for the parameters of progression/remission so this study has a drawback of being unable to comment on the correlation of the discordance of chest X-ray and HRCT with the progression of the disease.

Tendency for screening SS patients with HRCT for pulmonary involvement or by any other clinical method is undermined by unavailability of a means for controlling the progression if not reversing the condition. Pre-symptomatic pharmacotherapy with drugs like cyclophosphamide aimed at such ground glass appearances has already been taken off for research. However face appearance of the results of such kind of work though seemingly discouraging but yet to be analytically conclusive.\[[@ref6][@ref7]\]

The pattern of distribution of Spirometric parameter (FEV1/FVC) in the study tends to match with distribution of HRCT abnormality in SS patients. Furthermore the involvement of musculoskeletal system, subjectivity of the maneuver for performing spirometry and the lack of absolute normal single value for the spirometric parameters dents further the use of FEV1/FVC parameter in SS patients. We believe that in the current HRCT era, spirometric analysis might lose its value in the evaluation of SS patients as it does not add any more information other than that what is evident from the pulmonary symptomatology of the patient.

We documented a mean skin tethering index of 11.05 and 10.4 for those with and without abnormal HRCT respectively \[[Table 2](#T2){ref-type="table"}\] with a *P* \> 0.05, a finding endorsing the already established view of it being a non correlate of extent of pulmonary involvement in SS patients.\[[@ref8]\] Parenchymal bands have been observed in as many as 26% of SS patients in some studies.\[[@ref9]\] In one patient, we observed parenchymal band in one lung in association with interlobular fibrosis in both the lungs \[[Figure 3](#F3){ref-type="fig"}\].

![Interlobular septal thickening, parenchymal band in left lung and minimal right pleural effusion](IJD-60-102b-g005){#F3}
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Our study documented a solitary cyst in one lung of a patient \[[Figure 5](#F5){ref-type="fig"}\]. Whether this cyst was present congenitally or developed during the course of SS remains to be elucidated. Our study also documented pneumothorax in one case \[[Figure 1](#F1){ref-type="fig"}\]. Spontaneous pneumothorax has been reported, often, in association with subpleural blebs in the context of ILD. Interstitial fibrosis is not an essential underlying condition for the development of pneumomediastinum, as some cases with pneumomediastinum reported in the literature had no findings of ILD. Rupture of the alveoli and honeycomb cysts and subsequent air leakage into the surrounding interstitium could be regarded as a cause of pneumomediastinum in patients with pulmonary fibrosis.\[[@ref10]\]
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We also documented pleural effusion in one of our patients who had diffuse cutaneous involvement and had presented with dry cough along with dyspnea \[[Figure 3](#F3){ref-type="fig"}\]. Pleural effusions are uncommon in scleroderma in the absence of clinical congestive heart failure or ILD, but have been reported in 15% of patients with an overlap syndrome and scleroderma. Thompson and Pope observed a few patients in his scleroderma population with significant pleural effusions that were not explained by other etiologies.\[[@ref11]\] The pathogenesis of pleural effusion in SS is unknown, but may relate to vasculitis of the pleura, concomitant heart failure and infection. We observed parenchymal band in one lung in association with interlobular fibrosis in both lungs in one patient.

To conclude, pulmonary complications are very common and a leading cause of mortality in SS. Treatment of various lung complications which can be picked up at an early stage by HRCT is still disappointing. A better understanding of the pathophysiology of this disease is greatly needed so that more targeted approaches can be instituted at the earliest in order to decrease the morbidity and mortality associated with this disease.

**What is new?**

The study endorse the view that HRCT chest is far more sensitive than chest X-ray for identifying early involvement of lung parenchymal by SS especially in patients who do not have respiratory symptoms and probably also in those who have a disease duration of less than 5 years. Furthermore the HRCT pattern of ground-glass appearance may be considered as a radiological marker for early involvement of lung parenchyma by SS.
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